Breast cancer is a leading cause of death among women, and according to the World Health Organisation (WHO) there will be a significant increase in the incidence of breast cancer in developing countries such as Nigeria by 2030.
Introduction
Breast cancer has been reported to be one of the leading causes of mortality among women worldwide; 508,000 women died as a result of breast cancer in 2011 1 . Coleman et al. 2 and Fregene and Newman 3 reported that the incidence of breast cancer amongst women in Western countries (including the United
States of America, the United Kingdom, Canada and Australia) was significantly greater than that for women in African countries; the proportion of women that died as a result of the disease was higher amongst women in the African countries. This difference in mortality could be as a result of poor awareness of women about breast cancer, poor diagnostic facilities, poor treatment facilities, and high cost of the disease management 3 . WHO suggests that there will be a 70% increase in the incidence of breast cancer by 2030 in developing countries such as Nigeria 4 . Consequently, appropriate measures should be put in place to improve breast cancer detection and treatment.
Comparing previous records of breast cancer incidence rates among Nigerian women there was a significant increase of 200% since the earliest record from 1960-69 which was 13.7 cases per 100,000. The authors made an assumption that this increase could be as a result of increasing change in dietary and physical activity patterns, and alcohol use, as they did not have evidence to prove the causative factors 5 . However, breast screening may be a factor 3 responsible for this apparent increase in Nigeria 6 , with some communities (for example Lagos State Government) reporting the installation of more screening facilities for the early detection of breast cancer 7 .
The stage at which breast cancer is detected determines prognosis 8 . Therefore, early detection is important for reducing the mortality rate of women 9 .
Mammography screening is the most effective method for the early detection of breast cancers among asymptomatic women Ethically, it is the obligation of a screening program to discuss both the merits and limitations of screening to the women, so that they can make an informed decision regarding participation in the screening program 10 . Furthermore, the benefit to risk ratio of screening should be critically evaluated by clinicians before recommending the screening programs for the patients at higher risk of breast cancer 11 .
The aim of this review is to evaluate the mammography screening program in Nigeria, with critical comparison to four developed countries (United States of 4 America, Canada, United Kingdom, and Australia). This should give an insight as to how the current program is organised and utilised in Nigeria, and also how it might be improved.
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Discussion
The screening program in Nigeria is largely unstructured regarding the mode of invitation, frequency of screening, and the age of the participants. For instance, only one Nigerian state out of the thirty-six reported organising a structured mammography screening program 7 . Other non-government organisations and multinational cooperation organisations have also been involved in providing mammographic breast screening in Nigeria but it is haphazard. As there are several important elements involved in the four developed countries' screening programs, the program being evaluated will be discussed using these factors-mode of invitation, frequency of screening, age of the participants, image projections, imaging staff, quality assurance program, and availability (see table 1 ).
Mode of Invitation
The only available screening program found in Nigeria promotes public awareness campaigns to invite women to participate in its free screening The United States of America (USA) and Canada also use public awareness campaigns, and the reason for their success could be because of the strength of their media 12, 13 . This is not the case in Nigeria, as the poor in the society have little or no access to information through print media (e.g. newspapers, magazines), watching television, listening to radio, or using the internet
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. The USA uses a similar approach for inviting women for its mammography screening; however 99.9% of its population has access to information through the media that were mentioned earlier.
According to Azubuike and Okwuokei
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, and Okobia et al. 9 , a moderate proportion of women (43-56%) in Nigeria have a good knowledge of the early detection strategies of breast cancer (e.g. breast self-examination, clinical breast examination, and mammography). Therefore, more than half of the study participants had practiced at least one of the early detection strategies 15 .
The women with tertiary education and those that had previously been diagnosed with breast cancers had better knowledge of breast cancer, and they tend to practice early detection strategies 15 . Okobia et al. 9 concluded
that Nigerian women with a higher level of education were 3.6 times more likely to practice regular breast self-examination. 7 The results show that there is an increased knowledge of women about breast cancer risk factors, and breast cancer signs and symptoms compared to previous literature on a similar topic 15, 9, 16 , with about 50% of the study participants identifying up to three risk factors, and about 65% of the participants identifying up to two signs and symptoms of breast cancer.
Azubuike and Okwuokei 15 suggest that the reason for this increase is as a result of increase in public awareness programs organised for women in the communities.
There was a direct relationship between knowledge levels and the practice of early breast cancer detection strategies. Also, there was a direct relationship between knowledge of breast cancer risk factors and practice of early breast cancer detection strategies 15 . Therefore, it is important that Nigerian women are educated about the key aspects of breast cancer and how to detect or prevent it.
In summation, there is an imbalance in the knowledge and practice of regular breast screening between groups of women with different education levels in Nigeria. However, for a screening program to be effective in Nigeria, education must be considered a priority to increase public awareness and screening rate.
This has to be taken in to consideration as this might improve screening rate uptake, so that the desired benefit of screening can be achieved. However, no evidence of experimental research was used to justify their choice.
Age of Participants
The screening program in Nigeria reported recruiting women from 40-70 years.
The justification for this is that a large percentage of breast cancers are seen in the younger age group in Nigeria compared to the advanced world 5 . Similarly, the American Cancer Society (ACS) also encourages women within 40-70 years to participate in their mammography screening program 12 . This was due to the fact that there has been an increased incidence of breast cancer in younger women in the USA 12 .
Evidence shows that mammography screening is of optimal benefit to women from 47 years to 73 years, as periodic screening within this age range reduces the women's chances of dying as a result of breast cancer 22 . More breast cancers were found in women within this age group, and the breast tissues are better visualised on mammograms, as it changes from being glandular to fatty tissue in older women . What is noticeable in these screening programs is that in all countries mentioned, except in Nigeria and the USA, women below the age of 11 47 years are not encouraged to participate in regular breast screening. This is due to the potential increase in the radiation dose they are exposed to, which may increase the chances of ionizing radiation-triggered breast cancer in their population 20 . Furthermore, the incidence of breast cancer below the age of 50 years is significantly lower compared to the incidence above the age of 50 
Image projections
The mammography screening program in Nigeria, reported using two projections for each breast (cranio-caudal and medio-lateral oblique views).
Similarly, the four other mammography screening programs also reported using similar projections. According to van Breest Smallenburg and colleagues 24 , in a study that evaluated inter-reader reliability in detecting breast cancer using one (medio-lateral oblique projection) and two projections mammograms -they found out that the two projections mammograms have a higher ability to detect breast cancer. Also, two projections mammograms are more cost effective than the single projection mammogram, as a significant 12 number of single projection mammograms were inconclusive thus requiring additional mammographic examinations. This re-enforces the need for two projections mammography; Nigeria is therefore in line with current evidence for the image projections obtained.
Imaging Staff
The use of properly trained staff in mammography screening programs helps reduce the repeat rate, which reduces the ionizing radiation dose participants are exposed to . There is therefore an evident need for more government and private sector input into this, as cost could be a major limiting factor towards the early detection of breast cancer in the country. In three of the four developed countries (U.K, Canada and Australia) the mammography screening services are provided free to women, which helps to enhance the participation rate;
and this directly reduces the mortality rate of women as a result of breast cancer within these countries 13, 17, 18 . In USA, patients are required to pay for their mammography screening 12 , but the poverty rate of this country is far different from that which exists in Nigeria.
Availability
In the screening program organised by the LSMH, four mammography units were reported to have been provided 7 . However, the ratio of screening age women (40-70years) was not provided by the LSMH, and therefore it cannot be said that the ratio of available units is sufficient. Insufficient mammography screening centres might lead to increased waiting times for screening. It can be assumed that a lack of imaging facilities and long waiting times may have contributed to the low participation of the women within the population towards mammography screening. 15 In the screening programs organised by the UK, Canada, Australia and USA, the ratio of mammography units to the number of women of interest within the population are, 21, 40, 63, and 89 units per million women respectively 28 .
Therefore, for the screening program in Lagos state to be effective in the early detection of breast cancer within its population, the number of women within the screening age in the population must be calculated and an adequate number of mammography screening units should be provided to cover the women of interest within the population. 
Conclusion
The mammography screening program in Nigeria and specifically Lagos State (the only state out of the 36 in Nigeria that reported organising a free mammography screening program) when compared to the screening program organised in other countries (Australia, Canada, UK, and USA) appear to be lagging behind the four comparative developed countries in the areas of method of invitation, the age of the participants, quality assurance program, and availability of the mammography equipment. However, similarities exist with the other countries, regarding the frequency of screening, the image projections, and imaging staff it uses for the screening program. Nigeria has an extremely low participation rate amongst women for breast screening, and this low rate could be related in particular to cost, and to the mode of invitation used in its screening program. The biggest change would be to reduce or remove patient costs-this is likely to be the biggest barrier. The mode of invitation must reflect the population to which it applies, for example access to information, media, and literacy levels. Further work needs to be carried out on the factors associated with women's participation or non-participation in the Lagos state mammography screening program, as this can provide solutions on ways to improve the quality of the Nigerian screening program.
